Research as a whole is about satisfying one's curiosity, about identifying a problem and looking for ways to solve them. It varies depending on context. In other words, it could be biomedical, agricultural, technological or even in the humanities \[[@B1]\]. In this article, emphasis is made on biomedical research. Research is a reflective endeavor, it is equally considered an intellectual investigation aimed at discerning, deducing and reviewing human empirical, factual and conceptual knowledge \[[@B2]\]. 'Biomedical research' encompasses a series of activities traversing multiple disciplines in biology and medicine \[[@B1]\]. Within the scope of these disciplines are experiments designed to investigate and understand reality. This is done by studying events at different stages, from microscopic, molecular and cellular levels, to the organism and the population levels. However, the term 'biomedical research' can have a much broader scope depending on professional organizations or academic departments \[[@B3]\]. In medical and health sciences, biomedical research is considered a broad area of science, which involves the investigation of the biological process and the causes of disease. This is achieved via careful experimentation (controlled and uncontrolled), observation, laboratory work, analysis and testing \[[@B1]\]. Essentially, what it seeks to do is to search for knowledge, for truth, for solutions to problems and make efforts to prove a hypothesis right or wrong. However, to do that, a problem must be identified, relevant pieces of literature must be consulted to propose possible solutions, data will need to be generated, analyzed and an outcome (inference) deduced.

Biomedical research in resource-poor countries {#S0001}
==============================================

Considerable differences in the economy and livelihood of industrialized nations and economically constrained countries constitute a serious threat to global health research. This disparity also presents ethical challenges concerning the quality of research outcomes from these regions. In recent years, the migration of people from these resource-limited countries driven by conflicts, wars, insurgencies, and the search for greener pastures has come with undesirable effects. As a result, a significant amount of health problems and disease threats seem to be crossing international borders at a global scale. The emergence of many infectious diseases and the threat they pose to public health are further sustained by increasing global commerce, travel and disruption of ecological systems \[[@B4]\]. Hence, developed nations are compelled to pay attention by providing increased funding for healthcare delivery and the execution of problem-solving research in order to improve the quality of life and increase food supply, so as to stem the tide of problematic emigration \[[@B5]\]. For the most part, these interventions are not only to address the threats of disease transmission, rather, these clinical researches sponsored by rich academic institutions and pharmaceutical companies are being exploited for the benefit of patients in developed countries \[[@B6]\]. Other factors that pose significant challenges to biomedical research in resource-poor settings include; communication gaps that affect the comprehension of information, conflict of interest concerning the incompatible nature of recognized ethical standards for research and, the social, political and economic inequities in these developing countries \[[@B7]\]. As a result, vulnerability and exploitation by multinational organizations, the WHO has put forward some recommendations that will ensure ethical practices and returns benefits to the study community. These recommendations include; respect for the traditional norms and values of the study communities; encouraging collaborative partnerships; upholding ethical standards in research and provision of feedback to the study participants and community. Observing these recommendations will go a long way in closing the wide gaps knowledge between these two research entities.

Status of research in Nigeria {#S0002}
=============================

In developed nations, opportunities for researchers and other investigators to undertake innovative research are plentiful. This has resulted in the researchers acquiring the enhanced ability for collaboration within institutions and with others around the world \[[@B8]\]. In these technologically advanced nations, the consistent advances in the area of science and technology have allowed such interactions to blossom rapidly. Nigeria is characterized by a diverse ethnic, religious and political structure. Worthy of note is the fact that research is mostly undertaken by government-owned research institutes and other institutes of higher learning (universities, colleges of agriculture, etc.). Traditionally, the establishment and operation of these public institutions (research institutes, universities, monotechnics and polytechnics) reflects the socioeconomic and political diversity of the country. Nigeria has the largest human population in Africa and consequently, the largest number of students enrolled in the higher education sector \[[@B7]\]. Productivity in research is a quintessential indicator of efficiency in any production system. Ironically, research productivity is measured as the number of publications per researcher in institutions such as the universities, or research institutes \[[@B9]\]. Recent investigations of the research productivity among six selected West African countries revealed that there had been a significant increase in scientific publications in Nigeria compared with the other countries under consideration \[[@B9]\].

However, do these high number of publications correspond to the rate of citations, impact on communities, advancement in medical and veterinary care; or even improvements in life as is the case in other climes? The impression that publication output equates to research productivity is an erroneous one. Assessment of impact generated as a result of research varies depending on whether it is an 'academic impact,' which is the intellectual contribution within the academic circle, 'external socioeconomic impact,' or both \[[@B10]\]. A better assessment would be to what extent do these research activities make a real difference of some sort in the livelihood of the study population? This is fundamentally what is meant by saying your research has an impact. Nonetheless, knowledge generated and publications leading to new products and services are equally viewed as impacts \[[@B11]\]. Realizing this fact may be behind the motivation of the present Federal Government of Nigeria's increased funding for research and training, believing that these researches will produce positive impacts on the scientific, technological and socioeconomic development of the country. It is thought that these commitments will lead to economic growth, increase human capital and the development of pro-poor products and technologies, as well as provide evidence to inform policies and practice. However, are these aspirations realizable with the present researches conducted in our universities and research institutes?

It is intriguing to note that academics conduct the majority of the research in life science. This is borne out of the fact that publication is a prerequisite for the progression of an individual academic as well as a medium used to judge the contribution and ranking of their respective institutions. Recognition by the scientific community is granted to an academician or researcher only when their works are published. Similarly, their progression is tied to the number and quality of their publications, including promotions, research funding, travel grants and scholarships \[[@B12]\]. It is so demanding that an academician can stagnate or be demoted if they fail to produce the required number of publications during their waiting period as required by the university commission, giving rise to the notion of 'force to publish or perish' which often leads to many desperate and novice academicians into exaggerating their research findings and some publishing in fake nonpeer reviewed journals \[[@B12]\].

It is widely acknowledged that Nigerians are industrious, innovative, inquisitive and rich in patience and perseverance. These are all attributes of good researchers. In other words, Nigerians make excellent researchers and have proven to do so globally. Outside the shores of the country, Nigerians do very well. A lot of the research proposals that require grants/funds by many institutions, for instance in Southeast Asia (personal view), are developed by Nigerian postgraduate students. Unfortunately, lack of funding, lack of equipment and materials, as well as lack of awareness have all contributed to these potentials not being explored. Amid all the challenges mentioned above, an academic is expected to train students (undergraduate and postgraduate), to write books and to create technologies that can help prevent diseases and improve the productivity of animals etc. These are some of the main contributing factors that drive researchers into cheating and publishing false and inflated results. Yes, to a large extent, many results and claims about researches conducted in Nigeria today are exaggerated, however, it will be unfair not to acknowledge the genuine efforts of some researchers concerning the information they publish. It is also important to note that a large chunk of researches in Nigerian Universities and other institutions of higher learning are conducted during postgraduate training, which to a large extent are personally financed by the postgraduate students themselves with occasional support from some tutors \[[@B13],[@B14]\]. In these circumstances, there can be no room for error. In other words, while it is common to conduct a study and not get the expected results, one will be required to repeat and repeat; in the above scenario, it will be extremely difficult. Meaning, the result must come out by any means necessary. With such plentiful obstacles, it is challenging for an individual to finance any meaningful research up to the point of conclusion. So yes, there is so much accurate information concerning published research outcomes in Nigeria, but at the same time, many other claims are misrepresentation of facts.

Prospects {#S0003}
=========

The need for a highly qualified workforce at the leading edge of research institutions and institutions of higher learning is critical for the development of our country. It is believed that the economic development and opportunities for a country's citizen depend mainly on the strengths and successes of research universities \[[@B15]\]. Economic growth among top nations globally is driven by knowledge. In these types of knowledge-based economies, development is dependent on the amount of investments in education, learning and training. It is gradually becoming obvious that universities have central roles to play in the construction of knowledge-based economies. In other words, prosperous countries will be those that nurture and promote their research universities \[[@B15]\]. There is an urgent need for skills in resource-poor countries, which can be acquired through involvement in research. These skills can be developed through higher education, as well as capacity-building programs. Availability of funds dramatically influences the quality and impact of research and this is an essential requirement for any research institution. Unfortunately, the majority of the research funding in Nigeria is sponsored by the government, except for a handful of some international funding agencies \[[@B16]\]. Engaging in a public--private partnership has proven to be successful in generating funding for research, as well as incentivizing the development of new products and technologies.

Secondly, the need for collaborations is equally essential. Collaboration in the scientific research world is a hot buzzword. Working with individuals with different ideas and perspectives as well as different areas of expertise, can only result in better ideas and outcomes. Promoting effective research collaboration between the universities, research institutes and industries (both national and international) is lacking. Such collaborations will help in pushing the frontiers of knowledge and development of new technologies, thereby making them powerful engines for innovation and economic growth \[[@B17]\]. Academic and research collaborations are valuable tools that, in addition to accelerating the progress of an institution, enhances the quality of the work and extends the repertoire of the partners. This approach to research is beneficial to the faculty in learning and acquiring new knowledge and skills, thereby increasing the breadth of their knowledge and learning different approaches to solving a problem. It has proven to be successful in developed countries; however, in Nigeria, it has been largely neglected. This is partly because some researchers prefer working on their own. Although, this can be simply due to differences in personalities but much of the time it is because some people don't like sharing credits while others aren't good team players. Therefore, there is an urgent need for a reorientation and change of approach in order to give room and accommodate this strategy for the overall benefit of the nation. In this regard, both intra- and inter-institutional collaboration must be emphasized, encouraged and instilled to a level where it can impact and improve the quality, resources and capabilities of both the researchers and institutions involved.

Furthermore, every serious nation must invest in its human capital and development. Human capital can only be developed via research. Nigeria's socioeconomic performance and rating in human development indices, which are usually a reflection of its human capital status, are low \[[@B18]\]. In this vein, research can be viewed as a tool for enhancing human capital development. It is believed that addressing the following issues will go a long way in mitigating the problems researchers face in Nigeria. Moreover, improved funding to research institutions and rewarding exceptional breakthrough, education and training for health professionals as well as creating awareness are all important and necessary steps toward the appreciation for the value of research. Nonetheless, the government is making efforts to address the issue of human capital development by the introduction of the Tertiary Education Trust Fund (TETFund) scheme, in addition to the existing National Science and Technology Fund \[[@B19]\]. The funds provide scholarships for academics to pursue Postgraduate degree programs in more scientifically advanced countries. The scheme is set out to propose and undertake research as well as create reliable databank for improvement of education in Nigeria \[[@B20]\]. It is also involved in the recruitment, training and retraining of a highly motivated workforce \[[@B20]\]. The next stage should be to empower these (trained) individuals with grants and provide enabling environment for the conduct of researches to address peculiar challenges bedeviling our nation.

Misconceptions {#S0004}
==============

The role of research is to provide a platform for obtaining answers to questions by studying evidence using the scientific methods \[[@B21]\]. In Nigeria, the majority of the time, research efforts terminate at the awarding of postgraduate degrees. However, in other instances, it proceeds to industrial application.

Similarly, researches conducted in the area of biomedical sciences are predominantly repetitive. Not that it is wrong to conduct replicative studies, but it lacks originality and it doesn't give room for novel discoveries in most cases, especially in the face of peculiarities in Nigeria, this often influences research outcomes such as climate, livelihood, disease endemicity, etc. \[[@B22]\]. From the perspective of an individual research career, replicative studies are also fraught with drawbacks, including reluctance to publish such works by reputable high impact journals since it doesn't qualify as new research, therefore is of less interest to readers. Unfortunately, lack of originality, novelty or significance often lead to rejection by most of the prestigious journals, hence the less likely it is that the study will receive funding.

A critical point to also note concerning quality research in Nigeria is that, a multitude of outstanding research is resting in libraries in the form of thesis' and dissertations' without being published \[[@B9]\]. Except for those in academia, in Nigeria, publication is not much of a requirement for most career progression. Meanwhile in developed nations, publications in high impact journals are a compulsory requirement for graduation. This has hampered the image of Nigerian researchers and research institutions among their peers as successful publication of research brings attention to scholars and their institutions \[[@B23]\]. Recent studies have reported lack of funding, lack of research equipment and facilities, and inadequate training as some of the barriers that affect the conduct and publications of research findings among young researchers \[[@B14]\].

Finally, mentorship is an integral part of developing into a successful researcher. It is linked to enhanced productivity, and self-efficacy of the mentee \[[@B24]\]. Unfortunately, studies have indicated that trainees from disadvantaged groups, particularly in Africa, receive less mentoring \[[@B24]\].

Conclusion & future perspective {#S0005}
===============================

The benefits of research activities to human capital development and economic stability are huge. As observed, reports indicate that research can bring about positive economic returns. It is equally a proven fact that knowledge generated from public investment in research can aid policy and practice decisions. Unfortunately, the capacity to access and use research among low-income countries is low. However, unethical practices and misconducts driven by lack of funding and support is a cause for concern in modern biomedical research. Finally, if politics and favoritism are shunned in the selection of research proposals for award, if adequate publicity during call for research grants applications is ensured, if more awareness and orientation on international funding agencies is provided, many of the factors that hinder our progress in the area of research in Nigeria would be solved. Hence, concerted efforts to redeem the image and integrity of biomedical research in Nigeria and its reportage is desired more than ever.

###### Executive summary

-   Nigerian universities which are the centers for knowledge, research and innovation often do not attain the greatness they deserve.

-   Research in Nigeria is yet to impact the socioeconomic well-being of its citizens.

-   There is a need for other multinational organizations to support research efforts is desired.

-   Interdisciplinary collaboration enhances the capacity of researchers. Mentorship should also be promoted.
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